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#4 >C H1 ^J°l 0^4, #^># ^3*1 ^^OPI Ttfl^-ofl. ^-^1 

S. 2 
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[^°1 ^3J] 

"H^-r^l 1 ^ M-in ^t^ti ^ Zl ^ll^^o 1 " 1 ^ {CI ay-polyur ethane nano 
composite and method for preparing the same} 

S. l(a)^- ^Vtfjoll ^> MDI^l IR ^^HlM^. 

l(b)^- 41 A] ofl lofl ^efl ^11^^ ^-tt 11^*1^ MDlofl tfl®}- IR 

l(c)^- 41 A] ofl 2 oil ^*fl ^ll^^J ^1°! t3"-n- MDlofl ufl*> IR 

2^- 41 A l °fl 1°H ^Sfl ^fl^sq ^rZ]}o] till} U}V ^-^MHl tflfl FE-SEM 

3^- 41 A l °fl ^sfl All^^l ^-eilol tllHl- u}i_ ^.^v^oll tflfl XRD ^: 

S. 4^- 41 Al oil 1. 3, 4, ^ 5 oil ^l^^l 3-£flol-#£] ^-£11^ q-i- ^-*v 7 flif 

UlJ2.oll loll olnfl ^11^=1 ^El-^flfHI £fl*h -g-U ^S. hH^e ^3\o]r\_ 

S. 5^- 41 Al oil 1. 3,, 4, ^ 5 oil ^ sfl All^ ^fl o] -^tfl ^^7^2} 

uljaofl loii °iufl »l^^ #si-f tHI^hi tfls> 9J ^"^s til^H 
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<s> ^z]}o] ei]H+ q-^ ^tJ-^lHl ^-tl ^S.^.M . ^\^r ^>»1 

#31 op} Llti?l| 0 ^ 43^^ ^7fl^7] nfl^-ofl 717^1^ , ^41 ^ fro] 

< 9 > ^-t>7n = 7i^ 7H = ^ 7}^\^, ^# ^^l^^-^t °>m^, ^i c ^ 

^ ^-4>xi7ixi °>^^-i, ^>s., ^ ^ ^*fl 

<io> o]^)^ JZ^-^Hl i^fl^^H ^7^i- ^&]^]-Sf, ih^-if #31 

ol oi^-uil, ol #oil^, JZ^-^Hl #3lol# ^^}o} l}^ ^*fl# 7ll^}^- 71 

#^1 JlAl^^. 1970^^ ^Ji^ olT-^l^-ol u}oj^. 6 oil ^llom #^Al7l 7^1^ 

6/#Sfl Ol U}^ ^-t>7H# 7,\^7,\9] El-OpJ igH ^1-^ A}-g-*> 3?# # ^ 

01 ra 

<n> ^"^lol^- 7}oJ -y-BfloflA-1 ^-71 ^-^-o] ^ &1 5Hl ol e % (silicate layer) #o] ^ # 

=M 01 ^^7. ^7Ho>Dl , Z> ^SlTllolH ^1 1 urn oil 7\^9\ »1^7} 1 m 

<H| ol=^- ^ ^# ttlTfl ^-eflol ^Sl?flolH #^ ^ ^mv}±kl} ^^r 
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tj-^n^ ^m-, ^-^ioi# #^1^ ^i-§-*i-^ ^-i-iioi-ji^-x} 

^-ta v 7fl# ^1 3i %t ^-7]} ^^ %7\ #7} oil ^l-g-^^- «>t11 (van der Waals) 

ol^o^ o]^\o] ji^7,\ ^7]o\] tn-^, £-^l?Pl^r o^t^ ^o1t^ 5 nj-sj-^ 

^-^t^, -§--§- ^ jz^-^m ^ioi# 5t>o>^ m^\°] #^>°ii ^1 

Hl^- ^-Sllol^- QJ-Z] o>°.^- ^^.^ 7^Sl^iL^^ ^7J^ Tj^ # a-^> Al 7i J7 

^-7,1-71- -g-Ol crMl ^IS.^ 3 ^1 £1 # f>\^ 5} Ol QJHVTHOIU}. 

<13> ^>7l -g-^-^^^^- #£fl Ol #7>oH Jl^M #^1 °-D} . Al-olsl 

l^Sl-S. 3 ^^>°ll Al-oi (intercalted)5lo| %^}^% ^^\^r 3, °\] al ^ . #^4 # 
# (exfoliate) Al 717.1^- ^cj}7l nfl ^ ofl 9]^}^ °] ^=## °1 ^1 

^l^ol oil}. 

<14> a>71 -g-g--^^ 1 ^ 7}^^ ^.7} 200°COlufl°l Jl^- 7.1-1- >M-§-*1| °\ *M^}o] 

3X ^ dl , a ol-n-^- ^^Sb" ^ -n-^l^ol 200 "C ol a> ^ J2. ^ oil M 

^ lSj-£|7l Ttfl^-oll Jl«-7^f ^-^lol7j°l Tj-^Al?!^, JZ^-oHAl^- ^ 
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^ #7l JZ^^l-7> ^iiflolo] A7J6|| ^Sltl&Ki %A ## ^ (exfoliate)*!?]^- 
<15> cfltl 1 ^^ ^ti^-^^rJi XI 2002-17569^1 ofl ^- 4^°JSh^ 2-^. ^ ^ ^1 °1 ^ 

XI n ^o] 7 fl A] 5q O] ol^.Uh, °le-i?> ^iL^.^- #7"! Wri\}°}7} #^ -Sj^fl 

^4 ^tl^ 0 ! SU^" # E fl^ ^ Tfl U- if, ^-£1101 ^Tj-ofl ^-OJSJ fjEfl ^-Ellol 

# «>^A1?] AV^fl^ 3.7H1J- ^ o^7l Ttfl^-ofl #^-^flEj-oj *>A>Ol 7i °] Sm^- 

<16> _ ^7s\ ^] #£fl°l# ^r#^l ?1 4- ^-o] H^-^l ^>-g-7l # 7> 

*1 °JJf7> ^•ellol -J- A>o]oll AVol^^^.*!- ol^Ajol-Lilol EVf y}^-Al7i 

#^1-T-^l^-# fHl^l^^-S^ ^"^Al7lXM- Ojoll o^crfl 

£11 °1 ## ^ Al 71 ^ J=- A] ^7> 5U . M" #71 oil °] ^ ^ ^ofl A^-g-^ 

#Sl#Ol ^-£11 Ol ^ S^^Zj- ^="°1 ^-7.>7> Oj^Oll ^ ofl nfl-^ Qf ^ >(| ^*VS10| 

S^7l Ttfl^-ofl A>7l #Sl## 7l«>Ji^. o>C^ ^ ^ #^-^-^1^^ A>7l 1-^1 Ol 

oi^oii o^n ^fl-r- ^tM- ^mi ^^t. Tths+>H . #7i m^o] # ?1<H| 
=1 m^\^}^^ ^n°i 3l^^}^\ #^#-g-^.^^- m^i °1 ^* V ^# ^-^T 

^7> &_o , ol^S> o)-^ Olefl #7>^ «>^7^ 7^ oj ojolL+7.1 °>J7 L+i^^ 
^T-OjT]*] ?>7l Ufl^-oll, ^-^o^ ^AVol ^fl-r- nl^l^^- ^-Xl^ol oltf 
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°}^-JL7,\ fi}^ 7]^ ^A] ] 

<17> K}^}M , ^ 0}^J17,\ 7>\^ 5} ^1^ 7}^^ 2}^l^r ^-^lol 

^ ^^fl^Pl Tifl^-oii ^-^oi ^7jt>} %>>y-^ ^-^lol -#s]-r-^l^ M-i^ 

<18> i^-^Ol Ol^Jl^l- ^ Hl^fl 7] ^M^- ^>7l ^11 Ol U}l 

ruVctl ql — z_ JA Ti\ JEL ~\ 
Lso — 1 i o ^ — I O i 

<19> -a- M^-g- 4>7l ^ *j*fl 7l#^ ^7il # ^ o>7l ^ o}cp| 

<20> ^ol^AloJ-vilol ^ Sl-*>## 71 ^ii^ #*1M 0.5~5^^%# ^folnl , 4>7l ^ 

Ol^XlO>LilolH Sl-ta^^} A> 7 1 ^| <>] o] ^>-g-7l 7> ^-^^J^ <3 ^ =1 °1 Si 

£r #*1M ^ v ^-^ 0 l^^ 0 Kil°lH ^1^=1^- 5J# ^ 

4 , 4 ' -i^Ml ^ nil ^] °1 ^ A l °Hil °1 H . S-i^tfl^ 4 ' -u} sll ^ v\] ^} °1 ^1 °Hil °1 H # 

^.ofl uqoi^Alo>uiioiH^ ^ sm. 

°l^=r MS 7}7]±r 3 °1 f>\t} . 

<23> 1^^^ ^AHHl . -y-71 ^•Sllol-^El °-EllH+ L^^^H^ ^*p 0 > 

^.7} 8 MP a ol AT-o] >Jol . 
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<24> ^f>, ^-^lol-#e]^-^lEf q-^-S-^T-^o^ o\^y\^}=, 4MPa o] a>oi ^o] hJ-ei- 

<25> Mj-^S] %! ^3 A] ofl °fl ^] T)}^ , ^7} ^Z]} O] ^ 

(montmorillonite) . ^^M" 0 ! H (bentonite) . ^l^^o] (hectorite) . 

#S]-^S5+°lH (f luorohectorite) . A]-S.M- 0 lH (saponite) . tffl o] ^je}o] (beidelite) . 

J^. jjj^. I—] - o] J=^ (nontronite stevensite) , tf| Ti] §5]-o] _e (vermi cul i te) , 

#^-^:^olH (volkonskoite) . D]-7l-£|-o] H (magadi te) . TflM^olH (kenyal ite) . 
ol#°] -fr ^1 ( U 3X^\. 

<26> ^7] n-sil o] ^. a> ^ s] t-| M- , U^^s.^- °]-& 'U^S-^-S.^ °1 

n el ^ ^ 31 ^ . 

Oil ^ ^1 = ^ 3)M. 

^-^ai^el^- , l,6-^i^>tq#, Ml 11 ^ ^ ^- . 2-ulll! -1 

H^Hll!^"^^^, 1,2, 3-^31 -L>H^#, 1 ,2,4-^f , H^Hll! 

3} : ofl^ai ^-Al-ol^, ^-^r°l^ ol w^l 

ol ^ ol^J. 
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<33> ( a ) tqoi-iAio>i4ioi h si-tj-^oii ^-tilo]^- ^t^t^- 

<35> ( c ) 4>7l Oil M ^^Ir^ ^ta V *> ^ jS^l"^ U>-g-Al?l^- tjTfl # 

St^l"^- #*fl°l -#^-T-^l^ L+ic^-fJ-^^l ^)l^ H o 1 " 1 ^# 7il-g-f>U^. 

<36> laj-Tg s] <y aj A] oil °ll ^l^ 1 ^ , 1^ o]^X\ o\ij\o]^ sl-t, 1 "^-^- 

4 , 4 ' J^l ^ nil H+Ul ol ^ Al Ol E 4 ' -rq S]\ ^ V\\ ^U] O] Al 0\Vi] O] E g 

<37> 1^°} ^ ^HHl S]^-*!. J&7] m^°]^\ ^7} t\o\±A\o\^o\^ 

7}^ 3-^- 0.5~5^^%°] ^ ol U\^*\ c^U} . 

<38> ^ °1 4] Al oil °11 ^]t>\^ , 41 7 1 (a) m (b)^7ll oil^ °1 «>-§-^;£^- 25- 
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<39> ^f>, ^7} (b)^Tll^- 50~500rpm^.^ 10 — 60^- if-°> ^ , 1000 

~ 4000r P miiS 3 ~ 1 OA] 7} =-o> ^ ^u>a]] 5} ^ ^ ?JM . 

<40> ^f>, (c) 1^-711 ofl>H^ ^>^-^S.^ 20~35°C^ ^ 

<41> *L °1 ^ JZ\^- ;JA\d)]6\\ 2}ti\vl, ^7] (c) ^741 oil NC0/0H 1.0 — 

<44> ty-^ofl #31 °1 #^1 M-^^-^-^fl^- ^ o]^x\ oHfl°l^ 7} 

irSL^. #3l°l 0.5~5^^%# ^^J-n} . ^7] z\o\^a\o\^o\ e Sf*T-#li} ^7] #3] 
MlolH S}^§^; XI ^s]^- 3J# -^-^^.^ t_>^}. 

# A^-g-^^ ^>-g-7li2} ^-g-Al?] o^^^) #3M &U\d\] ^-^-^* V 

=] 0l^Al0^il0lH7l# 7^ ^ SiS.^- 7fl^ ^>7l 0l^Al0>Uil0lH7l 

W>^=]^.^*1 U}^ Al-Oj^o^ ^. £ll o]7> ^^Ml ^-A> 5^1 711 =1*1. O] ^Po 1 " 

S. 3^1 XRD #ofl ^-«]ol 7^c?Kh #SJl7l#oll o^*} ^-^lol-JZ^- 
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7,\ XRD dl o] E-i oil ^- y]^- a JL&X\7\ ^7] ^11° HI .2.^*1 ZL 

^O}, ^#2} ^-^Ol S^Tjoll^. H>t1l=^-^; ?J #<Hl 

^>-g-# o>aZ Si^- 51 ol] al^, ^ofl l^e^, #^lol °} °1 4:>M °>i4| °1 

i^tMl^-, ^# M^^^f! Lflofl ^A>5lo| ol^- ^-tllol^ 7}o\\^ -g-°- 

2?] SEM A}^H] a-«l*> ^ 

<47> ^"^Oll A^S]^- Uqol^AloHilol ^ #^-T-3lI* All^Oll #A>^ o^^ 

B. (ol t>\ MDIS} % v ) . SicDi^ 4 ' -tl Sll y nil ^ ol 4; Al o^Lil °1 H (ol t>\ 
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t>| ^ MD I °1 ^-r-ofl^. ^Ke-ofl^ ^11 f> -§-^fl# <j ^ c> > ^ 



<48> 



O -Cl — I CD S | 



2.3-3.1^^ y o V ^-°11^ °-^^-ol^ ~L ^-^n L ^# opl Sj-*]-^ lofl L^vfl^u+ 



<49> 1] 



OCN 




1 






It 




NCO 



NCO 



<50> 



I]} oj 3] 



T=l O T_ 



o 



0.5 — 5^^%°] 5}oj B\^^ f>cil . ^-^10]^ °J=oj o.5^^% nj^ol^ M" 



<51> 



^^o\] nj-^. %7\ ^-^lol-#^^-^l^- q-^-^-^^o^ ^-^j^J-^7> 8MPa ol A>o] 



v\ . a ttfet lOMPa oj^-ol ^ Sil^h . ^ofl ^>-§-^ ol^xlo}Lilol 
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^r^fl #^]-T-^llt^ ^m^^.?} 7~7.5MPa°J 5J# JL^t* rafl ^"^ofl ir^ 

<52> ^f>, ^ ^"^^l ^-^1°1-#^-t-^11^ MO^tM! 5 ! o]^ 1 "^^^- 4MPa ojAVo] 

^, 3 ^HJofl ^"5+ 6MPaOl^>^ ^S. Si^t. #7] ofl >H I2J- u>^-7l-^l^. ^- ^ ofl A> 

# c)>^l ^^r*> #^]-t-^1^-^ 3~3.5MPa°] ^# JL^lk *1H1 

*>5]^1 o>iiir| , o^tfl, (montmorillonite) . ^SM-ojE 

(bentonite) . ^ S^o] H (hectori te) . H (f 1 uorohect ori t e) . 

(saponite) , ^1 ol ig] ej-ol (bei del i t e) , H (nontroni te) . 

(stevensite) . v] o] ^ (vermi cul i te) . ^^r^i3.o]^ (volkonskoi te) . u\ 
7\t\°] M (magadite) , ^IM^ol e (kenyal i te) , o]^£) °- ^ %]} ^ ^ oiu}. 

<54> n-sll o] ^. a>^i h] y\ q- _ ^-^o>s.^- °1 & S.^- 'U^S-^-S.^ °1 

S 7^=1 ^ Si til , Si =1 ^°-oll^. A>7l ^efloj^. ^71 A>o]l a^-^lTJiiS 

#1 -y-71 #4^^^- ^ uiZ# 7}%-*> O jol^-^- ^^ol^-o^^ *}%o}^ ^^#71 °1 
1§-7}Al7l7l ^f_> Ol Bl , o^o>n- 0 j ^ ^S^S^ °1 
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a-^. n t>\^ 51^- #^_># . ^.2.^. *>#<>i. n^.<>\] ^ ^ =i ^- ^ 

<55> ^of) W^^Sr #^ J f ^l^^l #4>^ii^. 5}ol^ 

ol^. A> 7] # ^ oil ^1 = ^ -^S.^. ol^-o} 7Hg-o| -g-ol^ o> 

^-^yi^-S]^- , l,6-^]^^t, Mlii^^^-S]^- , 

ofl^a] ^-Al-ol^ ; -^-^ol^ l^tM^ *fl3i^[ 
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<58> joj U>%|-^1 f> ^ A] o^l oil -} , = VT 3 °ll u \€: H^l °1 -T^flf* 

t 31 ~ til , #7] M-^^-tJ-^ Ml °1 ^^1^1 

*g y°i7ii^ m-^h^ 3^1 iJ-^^Ml , °itii ^ ^l-H y-^^ii^ 

7ii s ^ , #^i-?-^M #<>ii zl m^-011 ai?io.^^i #^-^im € mi ^ oil 

^5. 7l # *]-^rTT}S.^- ^>7l ^-^711^^^- 15+^ 7\7\vi\ rfl7l ^ofl 

<6l> ^>7l ^o>^7llff #^-r-^l^°l ^ ( 1 7fl ^ ^-^-oll Mj-^^. o]*> s. 
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<62> ly-^ofl ^-^l°l-#^-r-^llt M-ic^-^fl^- (a) tqol^Aloliflol e S^fV^- 

°11 ^t^>^- ^1 : (b) ^7} ^* v ## J2.w_>cj^ ^7] ^\o}^A}o\^o}^ S\ 

y 4^r7] 7}o\] m ^ A] ?1 i, ; gj ( c ) 4>7l ofl ^ 

^#^15} «_>-§-# #o>o^ ^-tflol S^oll ol^xlo}Lilol E 7> 

<63> ^ Oil ^#^1^" J $7] qol^AloHilol ^ s]-*!-^^- #A>,^Ol ^-Sl^-ell^ ^1^ 

oil A^-g-^1^- ^ol^ ^^t>] AilfVsl^l^- o>iiir| . MDI , J2.i^i>|^ MDI 

tdi ^-g-i> ^ xm. 

<64> A>7l ^-^lol «1 A>7l ol^Aloj-LilolH 7l^ii^. 0.5~5^^%o] 

3Jol H^^l t>til , ^-^lol^ ojol 0 .5#^% ul^ol^ 3]#^o] L4V^ta V All^l ^ 

A>o] Djof^JZ, 5 ^.J^}^ ^H°l^ Oj^Alol-Uilol E Sl-*T-§^ ^ 

<65> t£t$o\] Xl^^ofl^l , 4^1 (a) ^2 (b)^7ll o\]*\2) «Hr£-S^- 25~80°C 

o] ^Joj Aj ^-f_>dl , 25 °C nl^Vofl^ ^^7)^ °14:^1 0 >L11o1H ^--g-7]^ ^ 

«_>-§- °1 >l^l ^M^l ^o>i- -g. °-^Vol ^ A] 5] 7,1 80°C# 

^ZZ^i, nflofl^. ^Ijoj vflJfofl AVoi^ol oi- ^7l§ol -^fls^ ^rVfto] %7\ 
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y\ <gep> ?JM. «h§-^<>l ^iM-^Til W^loi ^7] ^ofl s^oi SU^r 

XI ^=1*1, ^^1 «h§-# C0 2 7li7> ^rol Aj S ] ^ ol§ »| 7]o\JL °_> 

A]?}o] ^jl^Tll 5]J=- ^-^l^ol oiu+. 

< 66 > ^t_>, (b)^Tll^- 50~500rpm/2.^. 10 — 60^- i§-°} ^h>-§- 1000 

~ 4000rpmiiS 3 ~ 1 0^1 7} =-o> ^ ja^ofl ^ o] U>^-^1 fVtil , 3^7]^^ JL^ 2.^. 

S.^^} SU^- ^--§-71 A>o]ofl w>-§-o] ^J^W}- ^ 01^. Jf^-oj ^-^^1 # 

nfl^-oll ^}^- ol ^o|i^^l ^7>\7]} ^c}. i^l ^7*1 ^ofl 

1000 rpm ol^>^ ^Z^^Ml 5} T£ ^sq°l&l^- #£1M°] # Al- 

ois cqoi^Aioi-uiioi E sfta^oi #^i m°]7}*\ ^-§-°ii ^ c *\t>\7] *1 

711 51 j2.y> ^ofl^- 1000 rpm 0}^°] JL^S-^ il^hM^l-c- -3 °1 tl^^l ^j-^ 

. 4000rpm# i^^^- uflofl^- ^1 °1 4: A l °Hil °1 ^.Sl^^lMl ^H§-# ^ 

°1 7.1 U+^l 711 ^°>^7l Ttfl^-oH ^Z]]0] Vj\^-d\] ^flc^ ^lol S^^S^tl 

<67> 4J-71 (c) ^MHl >| °1 51^- 20~35°C°J ^0} ^^t>fll, 20°C ^1^°] tfflofl^- 

«]--§- o] ^ ^°1M-^1 «>JZ 35TJ1- ttlHl^- 71 u}7.1 711 ^>-§- ^rS.^. °J^ol 

#31<>1 # Mo]o\] iSr^-^m^^. 1^<>I SU^r °1 oj-ifl o] 7> #Sl#l4 #^-^1 

^_>-§-^7l ^1 Ol] , ^-^lo] 51 «-CHl ol^- q 0^7.1 0>Lil0l E ^*V^-5Z} ^>7l #Sl^-Oj DlTl 

u Jlro[ol Ji^Sl-71- ol =ol^i ^^7> ?i7l ufl^-oli^-. 
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<68> f>sg , ^7] (c) T^+Tll o\]M^\ NCO/OH 1.0-1.4O] 3Joj U 1-^-^1 *>til . 1.0 v] 

^Ml ^ ^flo^pl 

^a]^e]ol-D| (pen-tamethylenediethyele-triamine) . ofl ^ A] ^-^^1 ^ oj-nj 
(dimethyl cyclohexyl amine) . B^l ^. (3-t| nfl 1[ o>n] in) ^^11 ^ a}^1 oj-nj 
(tr i s (3-dimethyl amino) propyl hexahydrot r i ami ne) , ^.^1 °T| W ^1 

(triethylenediamine) ~ o\n}?\] ^-uflU A]--g-*> ^ SJ_2.nl o]|§- ^. r+=- JL*v a> 

-§-°l 7Rr*}t}. ^fl^l 2.0 ol A}-g-^-J=- 3} 

°1 U>^-^«>t:il 2.0 #^%# 2i^}t>\<^ Al-g-*> ^^-ofl 01 o^J=. ^IM-^l «];-§- # 

<70> ol^>, ^1 41 A] o^l § ^-o| i±h^|§- a>^1 ^1 s. ^vtfj ol O] 

oil s] o>q^. 

<71> Ajxlo^l 1 

<72> 1-(1). 7flg3 ^-^lQl ^j-^- #^t>l^ MDI^ ^1^ 

<73> c^^o^nl^ ^M^r A]^^l S^iil^l #^>7i^ 31.5A°] ^M^l 0 ! (Closite 

10A, Southern Clay Products A} All^)-2] ufl-fofl ^r^-# AilT^^pl ^ cfl 90°C^ 
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24A] 7} =-o> >}^Al . c}-g-ii^ , #E]Di^ MDI (M20, 

xi^) y\^s.^ o.5t^% 5o°c^ ^ *i m 

ml^ol^Alo>i,ilolH7> #£fl oj^ Al-olofl ^X| H>-g-ol 1 ^ Si XI 

tI^I- 0 ^ 71X1^ ^l 1 ^^! (mechanical stirrer)# °l-§-^l"<*| ^-§- 3l7]o\\^ 200 
rpm^l 7^^^. 30^-^> ^w_>(J^ j^o*o_Tq ZL o\^.6\}^ r 2000 rpm^l JL^rSL^. 4*]?} 

<74> l-(2). ^-^lol U^^-^fl^ ^-11^ 

<75> ^PHl^M ^c>|^l H Wri\\°] t^-rf #^ tf| ^ MDI 101. 3g^ *!I EM S] 2-1 # , H 

^^Bfl^-A>o]^ ^] oH^Bfl^-A>o]^§ ^^tt}^ (RTF 103, 5}°]^ ^il^) 

ioo g # ^ ^-^]oi-#^ q-^^-ta v ^# ^l^o>Sc+. >y-7l ^-^lo] 

7> S^^l Jl^-^Tj 4 , 4 ' -tj 31 W| nil ^ °1 ^1 °}^.^ C ^^-Ul tLu} 5^^% 
^7\t>\ c £S-^ , «Hr# 7Ml^l ja«> ol-g-^Cp| 3000 rpmiiS 60^ =-°_> 

<76> A] O}] 2 

<77> 4>7l ^Alofl irtfl^ Al-g-sj ^-iSflol tflAjofl # 11-7-1^ 7 > 11.7A°] -n-7l^-^l°ll- Aj- 

-g-f} 5J# ^l^-l CT>JZ^- ^-71 ^ X\ O^l 1^ ^-^*> ^o 1 " 1 ^^.^ ^■^l 0 l-#Sl J f ^11^1 L^^-fJ" 
XI # ^Uolgt}. 

<78> ^ A] Ol] 3 
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<79> #^Eh|^ MDI 7]^^.^. ^ Si] 0 1 ^ ^7>^# ^# ^ cl}jl^ 

<80> AJ A] 0^1 4 

<81> MDI 71^-^.^. ^-^lol ^7>^# 3#^%^ 3J# ^l^l^Jl^ 

<82> A] A] o}j 5 

<83> #&]Eh|^ MDI 7]$^.^ ^-^Ol^ ^7>^# 5#*8=aS 3J# »1V]^>J1^ 

<84> yjiioii 1 

MDI-2} A^cjK-^ 7j\^t\$LTZ\. 

<86> A] *j Oil l 

<87> ^-£flo] #^Pj^ MDI A}o]°l -g^ v ^ ^l^ 1 ^ 

<88> AJ A] Oil l ^ 2oll A| C H o| X] 7ll ^] ^ MDI— I ^fl o] -J- 2] 

^--8-71^1- #5^^ MDI A>oHl ^J^^o) Aj si cH j=. xl ^# o>7] ^ 

oUAl 7fl^^l ^-^loln># ^-^ofli^ol ^ Aj «-^7] (FT-IR)# ol-g-^}o| a] 3 £-*J# 
t^XM. 711^^ 3.^11 oln># ^-Slofl U\7) ^\o\^ «h§-o| 7fl^ ^-Sflol 

#e]n^ MDI1- ^H1^S#°^1^1- ol-g-^l-ol SI AH Al 71 * 7i#^>^ll- ol-g-^ol 7flH 

7fl l] ^-^OlD> OH uJ, ol^^H ojo| Al 7 fl ^ ^Z]}o}^ ?*2l*l ^^7}^ Ol^}^ ^ 
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c^Siittl . ZL 1 ?}# lofl L^lH^U}. ^ 1 (a)ir ^>7l ^Aloflofl A}~§-f> #^1*1^ 

MDI^I IR ^^H^olJl, 1 (b)^- AJ A] ofl loll ^Isfl >H^=1 #£11 ol *}^- 

MDloll tfl *} IR ^ETl E^olul , ^ 1 (c)4r 41 A] oil 2 oil ^ Xl^f! #^1*1 
^ MDloll tfl*} IR ^^Hl! °1 ^}. 

<89> 1(a) ofl °)Si}^ 2266 cm- 1 ofl A-l °1 °}*4| °1 H ^"-§-^1 $\ 3.7} 

*Mj-S|^.cfl. ol^*> 11)3.7} S. Kb) ^ (c)ofl^^ ^-iJ-SlS^ii^l . oHl °1^ a>71 ^- 
£11 o] S^ofl #^1^ MDI7} o\jl ^# ^ %\^}. ZL o}~- 

Zr 1^*1^ MDI^- ulnfl^^^-ol-Dl^oll 5.^ -§-ofl£|7l Ttfl^-ofl uYQ} i^^vr^^o] 

ol-q S} , wj-r-llHl!-^ ^ofl oi*> Hfi-oj ^-f oil^. 31^ 7 fl^] ^-^llol °1 ir 5il 3 ufl 

ofl ol^Alo^lolH 5X137} ^ &7l ufl^-olu}. 

<90> Al*jofl 2 

<91> ^-ZflQlQl *Lj-gl^-^ E^l^E 

<92> A>7l 41 Al Ofl 1°11^1 All^^l ^-£flol-#el °-^flF} U}^ ^-t}7fl# ^ Til ^A}^*} 

1^1 (FE-SEM) 2} X-Aj S] H^Apm ol-g-^}(Jl vflJf ofl if} Si <H Sl^- ^1°1^1 41 

^ ^ ^-eiloi «i ^. a> 31} ^1 ^ M>el ^}4>e}ji a 1 ?}# 2 ^ 3ofl 

<93> i^-^ofl TE}S} *|1 ^Sl ^-Ellol -#Sl^-£llH} U}ic ^^7$ 9) ^ °-ofl^- ^Z]]o] ^ 

Lfl-^fofl -g-^-^*}4i^. H f}^l °i SU 1 ^ #^*1^ MDI7} #51^-2} «]-§-^}o} #^l-f 2ll^}# 
^Al^lJZ, Ol^ o]^}ol ^-tflolol 7i£l7} ^ol^Tfl SlBl, ^^-ofl^- M>Sl7} ?J 
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lrj- m# ^mi ^# m ^ xm. 

°1 ^-^lol^ ^^o\7) o\7) ^oH x-y S]^ ^-g-tl ^ 

X ->^ s]^ (WAXD) ^^fll- ^#?> ^2}olu}. ^-^lo]^ #^_>7i^^- trpl oil S7] ^ 
Bragg's lawofl ofl ^1 ^V^Sii^ , ofl \o\]^\ 7]]^^ ^-^7fl# 1mm o]t>\^ 

gMl H^^l ^ , 100 mA, 40 kV^l 2—10 ^ (degree) 3] c ^ ^¥\o\\M 

<95> [^*>^1 1] 2d sine - n X 

<96> ^h>zh^^ x ->y sll 3il 2 e ^-^1°!^ #^ Tiell- q-Ej-tflXI si 

^-til 20 ^Ol I^^h^S. A ,7} 7^1^- i§- 7^711 SlBl ^7} ^ q-Tfl ^1^ 311 

M-V ^rta V 7fl^l ^^^1^- J c}7] WAXD 3X) 3.7} A>^^1 # ^^1^ T Si 

SJ,^ MDI7> #^^4 «>-§-o>ct| #el^-^lHt# ^^Al^J ol o}cp| 

#31 ol°l #7> 7i^7l- ^cH^lTfl S]j7 H^. °]^}o} #eflol°] ^^-ol «>^7l- 
o^q-71 nfl^-olu}. 
<97> Xl^oil 3 
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<99> V}^*) AJ A] ofl 1, 3, 4 s ^ 5<>11 M ^1 ^ f> -#^^-£111} U}l ^-*T- 7 fl5} 

Ulja^l loll A] *fl3i^! ^-t^H^ ^^^o 1 "^!- ASTM D790O11 2]>\t:}o^ ^^t\jL ZL ^ 

^o^i- ^# ^ ^ X*q. ^-^lol^ MDI°1 100# 71 

o 1- & q zt ^7}^oj 3 °14 >0 1 ^ €J1 ojAVo^^ ^7}^ ^-^ol^-ol A^ 

q . ^"^oll^^- ^Ajofl 3^ ^-f , ^ ^-Sllol^ tJ-^-^o] #qq^ MDI 71 
^^.^ 3 A>-g-S]Si# Tlfloll 2]A>oi ^-^l^^.^ 7^7-1^- ^-Sflol-#^ ^-Zim 

M-ii ^-*fl# *ll ^ m ^ ?i SI ^ °1 Ul^ofloi ^ ^c} 3 ^^^S.7> 35% o] 

<100> 74.] ^ O^l 4 

<101> ?1 7 o>^^ ^1^^ 

<102> °] AJ A] O^l 1. 3, 4, ^] 5oll Al X|l 3l -^Sl^-ell^ ^rt^flS} 

Uli2.(Jll loll A] #q^eliq^ 01 ASTM D638oll °l7ie>o^ ^^Ka ZL ~% 

S 5oll qqufl&q. A>7l ^H^^f q S. ^V^oll All^^ ^-^lol-#^^-tll^ 

ro[t}b ^# ^ ^ Sit}. ^-^lol^ ^7>^ol #qq^ MDI-Sl ^ 100# 7] 

^ii^. 3 ^%7>}*]^ #31 o]^ ^7>^ol ^ 7 \^^^ q.i_ J2-^flol ol^J^7> #7> 

^SlfL^ ^ ^7>^Ol 3 Ol AVol 5^ 31 O. Ol AV_0 ^ ^7>=1 ^-^11 Ol W°l M 
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1^. 1^ ofl^ ^- -H A] ofl 3^ , w ^flol°] *3-^-^ol MDI 7} 

M-v ^-tJ-^fli- ^1 3l si a.v\ °1 ^-r- ^1 ^tS.^ zl c mt? r i^7\ 70% ol 

<103> 4Jv7l o\]A\ #Xe}S- Ul-ij- 7jo| ^ £L i^^oll ttJ-# 1I^1 0 1 -#2}-T-£flll- L+^l ^-t, V ^fl^- 

X\j>] A] 71 ^^Ol7l Tlfl^-Ofl, ^-^Ol^- ^7}^}^- 3H1 ojofl. ^ Ol ^ 

^ 71^^^- «^ , #Sl-r-^l^ ufl°] 3.^]ol7> 7i^ ^ oMl ^fl^ ^7fl 

ol-S.^- #^-^1^ ^7,^1 fP^Al ^ ^ OIU}. 
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i ^ ^ m i] 

o\\j\o]^ 7lirilS 0.5~5^%F%# S^^Dl , J c}7] ^ 

J=- ^ ^1 0 1 f^-qol^Alo^ilolH Sj-SJ-^-i]-; «h§-*l^ ^1^^^- ^# S.^ 

[^^-^ 2] 

XI oi c>| A| , 4>7l T^oj^XlotLiloj e #eltH^ MDI . Si^^ MDI 

3] 

5] 



34-26 



[ ^ ^ m 6] 

7$ 9X<>\M. H3l°l^- ^-HSll^M-olH (montmorillonite) , ^SM-ol 

J= (bentonite) , ^ H (hectori te) . H (f luorohect or i t e) . A^I^o] 

^ (saponi t e) , T3fl o] i=y ^\°] ^ (be i del i t e) , S (nont ron i t e 

(st evens i t e) . B\ v] ^^\o] ^ (vermi cul i te) . #^-^i^o1je (volkonskoi te) . n^l-r^o] H 
(magadite) , 9\] H (kenyal i te) , o]^2\ -fr^l^ 3J# SL^. t>\^- ^1 

7] 

^1 l^o\\ oi ^ ^ ; A> 7 j o] ^- ^ e] 7\ q- , 03-2] o>s.^- ©I JjL <^2j 

°il 1! ^ ^ -i- , #s] h^-^^O^-s] # , rq Jf n sn^s] H- , #^ ^ 
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1-r 2 ol a> ; oilmen ^-a>o]^ ; H^H^!] 5i JE^- °1 €^ v ^f# 
[^^^ 10] 

Xl 8*H1 SX^M. #7l #^H1^1 = o^l^ A>IZf ; oil 

ll^l ^-Al-olH, ^-A>o]H ^^r^^r ^tJ-A]^ XI ^sj 

[^^-%> 11] 
[^^•%> 12] 

Xl 1%> Xl 11%> # *>ofl su A] . y-£lXI. ^ V ^X1 . € °> -3 Xl S^r 

[^^-%> 13] 

(a) i^oj^Alotuiloj e ^fj-#c>11 #*1|°1# ^^}^ 

(b) ^7] il^l-^ ^7] ^ °1 ^1 oKH °1 H S]-t]-§^- ^Mo] 

y\o\] -g-^^ta v # ^^l?l-b ^1; ^ 
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14] 

^1 13#ofl 91 o] M . #7l ^\o]^A]o\^o]^ MDI , S^Di^ 

MDI TDI°] ct}^- ^-Ellol q-u-^^i-^o^ ^^Hjrt 

[^^-%> 15] 

*(| oio^, #?1 ^flolo] fV^J- a>7] ^ol^Alo>uilolH y\ 
[^^} 16] 

*ll 13%>o11 3X C H ^ , #7] (a) ^ (b)^-^lofl^ °] H_>-g-^-S.^- 25~80°C°] 3J# ^ 
17] 

^1 131HI oi o] A] _ a>71 (b)^Tll^- 50~500r P mii^ 10—60^- l=-°> ^u>^- 
t> ^ , 1000— 4000 rpmii^ 3—10^7} =-o> ^ ^Hj-gfl ^.s. ^-^J^^. t>\±- #£fl 

18] 

^1 13#ofl °io|Al, #71 (c) TE+^Hl Al °1 -g-S.^- 20~35°C°1 ^# 

19] 

^1 13#oll oi cH ^ , #71 (c)^TlHlAl^l NC0/0H H]^^ 1.0~1.4°] 5J# 

^}^=- ^11°l-#^ ^11^ M-i^t^ti^l ^l^J^ . 
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20] 

11 A]f|-^gi^3 oj-i^l m ^S]^; Till |o[h]l) H^ll^^l"^! ^^^&] = 
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[JL 1] 



MDI 

LH 

itih 



4C00 '■35Qt> 



_t, 1 Lf. 



_, 1 ; 



_£ £ | | III | il 



■saoe 25 od 2000: ISGO. 
ilh^ (Wave Number) [cm 1 ] 



(a) 



:iooo 




■4000. -360D 



320C- ..1807. 



24-OC '2C0DL' T-50C -'20D 800 .400-' 
(W ay en li mber].[cm^] 



(b> modif ed Clay 1 



ztm 



0. T* - 




■40 DO' 360 0 : 3 2CD 



2800 
Ilh ■=£ 



■2400 20DO' T3 00. 1'20C S0 0 : 400 

i W a i/enu m ber): [cm ] 



(a) Mod Tied Clay.'3 



■?4nn- 

■ . ■ ■ ■ ■ ■ .-i ■ 
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[JL 2] 




Q I i I i I i I i I 

2 4 6 8 10 

26 
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[JL 5] 



8 t 




X i :::r . 4 5 
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